Only two relatives had a love of natural history. A great uncle, in general practice at Hingham, Norfolk, knew the local birds and accompanied the Earl of Walsingham on trips collecting Lepidoptera in North Africa. David's mother's cousin, Hesketh Prichard, a sportsman-naturalist, was the last man to look for living Giant Sloths in South America. He also travelled in Labrador, wrote novels jointly with his mother, bowled for Sussex and the Gentlemen and trained British snipers in the First World War.
After preparatory schools, mostly in London, David went at the age of 14 to Gresham's School, Holt, Norfolk, perhaps at that time the most liberal of public schools, where there was a remarkable collection of intelligent boys who afterwards became famous in many walks of life. He was not outstanding at school, but by the time he went to Holt the interest in birds had become dominant and he went out birdwatching alone for almost the whole of every holiday and every spare hour at school. Brief illnesses often kept him out of team games, and, since many of the great bird environments of the Norfolk coast were within cycling distance of Gresham's, his ornithology progressed in an extraordinary manner. While at school he did some original studies on the nightjar, finding it to be double-and not single-brooded as the books said, and just after leaving school he wrote his first paper in British Birds on this topic. He decided that he must be a zoologist, though warned by the autho rities that there were no careers in ornithology, nor in going on expeditions! David had learnt to think in an evolutionary way about birds from the semi-popular books of W. P. Pycraft when he was about 15 but apart from a month of pond-collecting at the age of 16, he had no interest whatever in any other branch of natural history. Hence Charles Elton's Animal , lent to him when he was just 18, made no impact, but he was stimulated by Julian Huxley's papers on bird courtship, borrowed by him in his last term at school. In his last year, he became secretary and editor of the school natural history society, and to this body he gave his first lectures. His first talk to an adult audience came soon after he left school, to the London N.H.S. on the nightjar, when he was 19. His father took him away a term early, with the school's disapproval, and injected him for the four summer months of 1929 into a family in Frankfurt a.M., where he learnt to speak German fluently but inaccurately, got extremely bored setting insects in the Senckenberg Museum (insects being chosen because zoological careers were in entomology), enjoyed learning the continental birds at weekends, and was introduced to classical orchestral music.
David came up to Magdalene College, Cambridge, at the age of 19 and on his first day visited the Sewage Farm and saw his first wood sandpiper ( glareola). He did well enough in the Natural Sciences Tripos, gaining class II: 1 in both parts, although he says he found most of the courses dull and uninspiring. I was away from Cambridge for the greater part of David Lack's undergraduate career, but returned in the summer of 1932. It was thus some time during his last academic year, , that I came to know David (then reading Part II zoology) both as a student and as the outstanding member of the Cambridge Bird Club. As he says, he was not fired by the zoology teaching in Cambridge 272 Biographical Memoirs -though he was, to put it at its lowest, thoroughly competent. I remember that (I think it must have been in his last term) he came to me for two or three special supervisions in entomology; and I have a recollection of his displaying considerable interest in the biology of insect parasitoids and in the population problems raised by the then rapidly expanding field of the biological control of insect pests-a topic on which I had been researching for the previous five years in California and in this country. Perhaps this was the very beginning of his fascination with population ecology, and I could hardly have failed to talk to him about J. B. S. Haldane's The causes of evolution with which we were both deeply impressed. He was also much influenced by R. A. Fisher's paper 'The evolution of dominance'. However, the David Lack of the Bird Club was an entirely different creature, absolutely dedicated, bubbling over with enthusiasm and outstandingly learned and experienced for his age. At this time he had already published two useful papers on the breeding habits of the European nightjar; one mentioned above and the other in Ibis for April 1932. Another remarkable achievement (1933) was the publication of his paper on habitat selection in birds, which resulted from his observations, largely with L. S. V. Venables, on the effects of Breckland afforestation on the avifauna. It contained some valuable and original thinking; and this breckland work was the occasion of our first contact as field ornithologists. He had by this time acquired an immense field knowledge of the birds of the Cambridge region, and had already accomplished the reading necessary to produce that remarkably effective little book The birds of , published for the Cambridge Bird Club in 1934. From the age of 14 he had been a person of tremendous application to any subject which really evoked his enthusiasm. So by the end of his Cambridge days he had also absorbed most of the litera ture on bird behaviour then available in English-Eliot Howard, Selous, etc. The outcome of some of this reading was made evident in the same year by his paper 'Territory reviewed', written jointly with his father and published in British Birds. He has given his father most of the credit for the valuable ideas in this study; but here perhaps he was overgenerous.
L ife a nd work
I think it was a surprise to most of his friends in Cambridge that he took a job as a schoolmaster; though the very good reasons for this are made clear in his own memoir-and what a peach of a job it turned out to b e! In this he was extraordinarily fortunate, and so was the ornithological world, for there can hardly have been another school post in the country where he would have had the friendly atmosphere and encouragement, and above all the freedom of movement and action, which allowed him to make a splendid start in his chosen career of ornithology. During the years at Dartington Hall I met him from time to time and learnt about his work with the robin, the results of which first began to appear in 1939, culminating in his admirable little book of 1943. About this time Julian Huxley became in effect David's unofficial supervisor, as he did for other young biological naturalists, repeatedly inviting him to tell him about his findings and providing immense enthusiasm and stimulus, though not criticism. His support was invaluable. In this period, he was almost the only senior British zoologist who thought ecology and behaviour important (the two were not then separated). For at that time there were few biologically minded ornithologists publishing field observations. Among these were the amateurs R. E. Moreau in East Africa and Mrs M. M. Nice in Ohio, and the professionals N. Tinbergen in Holland and J. Grinnell and his pupils in California. (K. Lorenz worked largely on captive birds, and Britain's only animal ecologist, Charles Elton, did not work on birds.)
During the next year or two, summer visits to Tanganyika and California brought him into close contact with R. E. Moreau and the American orni thologists mentioned above, including Ernst Mayr; with all of whom close friendships were established with lasting influence on his future work. It amazed him to find, at Berkeley, a university where ornithology was taught. He concluded that its academic standards must be very low! By 1937, the problems raised by territory in the robin led him to seek a year off to compare territorial behaviour in a group of related species. He first thought of the African weavers, but changed through reading P. R. Lowe's address, published in the Ibis for 1936, on the Galapagos finches. The islands seemed impossibly remote, and at that time expeditions to study bird behaviour had never been thought of; but Julian Huxley encouraged him, and later ob tained grants from the Royal and Zoological Societies, and he secured an excel lent companion in his friend L. S. V. Venables.
The Galapagos expedition was an unpleasant experience-so much so that David never had the slightest wish to return. But though unpleasant it was a resounding success. It led him to the great paper on 'Variation in the Galapagos finches' (California Academy of Sciences, 1945) and two years later to, arguably, the best book he ever wrote, namely Darwin's finches. This showed, from a detailed study of nearly all the species, subspecies and forms of the Geospizinae, that when two related species meet in the same region they tend to compete and that both can persist there only if they are isolated ecologically either by habitat or by food. He was able to state categorically that all Darwin's finches are isolated from each other ecologically, and to argue that new species mostly originate when forms first differentiated in geographical isolation later meet in the same region and keep distinct. Ernst Mayr's comments on this work are of particular interest. He says that as a result of the very active studies on the nature of the genetic barriers between species, and as the additional result of the studies on courtship behaviour in birds, the emphasis in species studies during the 1930s and 1940s was strongly on the nature of isolating mechanisms and their origins. It was David Lack more than anyone else who restored balance by emphasizing the importance of ecological incompatibility between species. Darwin had seen this quite clearly (his 'principle of divergence') and, of course, Gause had provided the first experimental verification; yet the principle of competitive exclusion was at that time largely ignored both by evolutionists and ecologists. 
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It is most instructive to compare the two accounts which David Lack wrote about the Galapagos finches. In the earlier account, written immediately after his return from the Galapagos to California, the differences in bill size of the various species of Geospiza (and related genera) were interpreted mainly isolating mechanisms. In his Darwin's finches they were reinterpreted as the result of selection pressures for the partitioning of the food niche. Since the earlier account was greatly delayed in publication (owing to the war), the two accounts were published close together, and this rather confused many readers. The new interpretation was the manifestation of a major revolution in David Lack's thinking. He later (Sub species and sympatry in Darwin's finches 1969), as a result of further evidence from the Galapagos, stressed the importance of ecological factors even more strongly.
With the coming of the war David was luckily recruited for operational research, and became heavily and successfully involved in the early work on radar-fortunately for him, not as an Army officer, but in the far more powerful and effective position of a civilian technical adviser. This period is best described in his own words. 'I reached Dartington Hall again in September 1939, and apart from a brief look at Blackbirds, spent my spare time analysing the Gala pagos results, the final draft being written hurriedly at the time of Dunkirk. My teaching had become stale, and I felt that Dartington's liberal-idealistic ideas were no longer valid. I had become a pacifist at the age of 17, and in due course signed the Peace Pledge. In the autumn of 1940, I decided that I ought to leave the school to work with a pacifist unit, so spent a trial night in the East End of London during heavy raids, but was so put off by the pacifists' earnest attitudes, and so excited by the flashes and bangs, that I was immediately converted from pacifism. A month later, the Central Register for Scientific Workers sent me for interview for an unspecified job. "As a biologist, you will, of course, have learned a lot of physics." "I am afraid not." "Well, I expect your maths is of a high standard." "I am afraid not." "Anyway, you will obviously be good with your hands." "I am afraid not." Then, very doubt fully, "I fear this job will often entail going out in the wet and cold in the dark. Do you mind ?" "Not at all." So I was taken on, and ten days later set off from London with 19 other biologists on a mystery tour. This was one of the high moments of life, even though the coach set us down merely at a drab boarding-house in Richmond, Surrey. That night, in a church hall headed "Kingdom Come", to the noise of an air raid, J. A. Ratcliffe, F.R.S., gave us the first of a brilliant series of lectures on radio direction finding.
'Wireless sets had always baffled me, but after a slow start I found that I could soon understand the far more complicated radio equipment for gun laying. To the relief of the others, who loathed the idea, I volunteered for the Orkneys, where I had a wonderful holiday from March to August 1941 with a heavy anti-aircraft battery, and found the beer-drinking Manchester terri torials excellent company. On my day off each week I visited almost every island in the group, the northern ones during half my leave, which fell in June. Like many other naturalists, I was often as a boy exalted by natural beauty, but this happened less often as I grew older, though when it came it was more intense. It last came when I was 30, on a May day in brilliant sun on top of the high red cliffs of Hoy, with a convoy moving slowly through the Pentland Firth, when an aircraft dived steeply down at them, at once the protecting guns fired, and the noise set off a migrant robin (Erithacus rubecula) into full song on the cliffs. Occasional exaltations came to me later, but this was the last pantheistic one.
'I returned to Richmond for a course in August, "now the breeding season is over", as my companions remarked, and was then offered a place in the newly formed Operational Research Group, under Lt Col. B. F. J. Schonland, F.R.S., a splendid South African, who first needed me as his personal assistant, but said I could go in the field after 6 months.' Owing to the intensely secret nature of this work, the first publications could not see the light until 1945, and then only in very brief, preliminary form. But David, as usual, made the most of this opportunity and from it resulted very valuable studies on the migrational drift of birds studied by radar. When David and other biologists got into this work, the mysterious radar echoes were dubbed by the Army as 'angels'! It seems that some officers half (or more than half) believed this and it needed much persuasion over a longish time to convince the authorities that these objects were really migrant birds. It was in fact George Varley, now Hope Professor of Zoology at Oxford, who was the first to establish the point.
In 1945 The original aims of the E.G.I. were twT o: to carry out original research in field ornithology, and to provide a storehouse and exchange centre for informa tion on birds. David, with his immense range of research interests already clear, concluded, I am sure rightly, that the most important function of the new institute was to open up new fields of enquiry. But he pointed out at the time that two new fields had recently been established-the study of the origin of species from subspecies; and the general study of 'instinctive behaviour' around which the rapidly blossoming new science of ethology was then centred. David was indeed perfectly competent to lead research into either of them (not to mention migration and orientation research as well). But since they were both of them being well looked after and eagerly prosecuted elsewhere, he made the probably sound decision-in view of his own research and of the origin of the E.G.I.-to take a third line, namely the study of population problems. As he put it, 'The object of this Institute is to find out why birds are as numerous as they are'. He followed this by saying that the continued study of bird populations over a period of years was essential if a major advance w as to be made on the basic problem. Next came a difficult decision. David was already so deeply attached to robins that it would have been natural for him to make the robin the 'guinea-pig' of the new institute. But after a trial period he reluctantly decided to cut robins out of his life-primarily because their nests are far too difficult to find in numbers. So instead he concentrated on the great tit which is obligingly ready to adopt nest boxes.
W ritings o n evolution a nd populatio n ecology
In 1943 David Lack was appointed biological assistant to the editor of Ibis, the quarterly journal of the British Ornithologists Union. In this way he saw the manuscript of R. E. Moreau's paper on 'Clutch-size variations in African birds'; and he says that it came to him in a flash that clutch-size in nidicolous birds must have been evolved in relation to the number of young which they can feed and raise. This led him to realize fully, for the first time, the signi ficance of reproductive rates. This realization came suddenly without any critical facts to support it and, as a result, he spent several of the following years trying to obtain them. As we have seen, he had, during the war, been closely associated with G. C. Varley in radar work and had learnt from him a great deal about the views, then widely current among entomologists, as to the importance of density-dependent factors in the regulation of animal numbers. Lack says that he had already known some of the basic facts in this field ten years before; but having no occasion to use them, forgot them until his close friendship with Varley. He assisted Varley in re-writing the latter's thesis work on the knapweed gall-fly for publication in the J. Anim. Ecol.-as he says 'during a bout of 'flu'. A little later he fell off his bicycle in front of St James's Palace and broke his collar bone; and while recuperating made a crude brief draft about bird populations which eventually became the book, published over ten years later, The natural regulation of animal numbers. In this he acknowledges generously his debt to Varley's teaching.
Primarily through his work on the Galapagos birds, David had become deeply involved in evolution theory and indeed Ernst Mayr calls him 'a com mitted Darwinian'-as of course is Ernst himself. That is both were convinced that all phenomena in the living world, but particularly adaptations, had to be explained as the outcome of natural selection.
It is an odd fact that 1954 saw the publication of three highly important books bearing upon the population ecology of animals. They were David Lack's book; the work of Umberto D 'Ancona entitled The struggle for existence-a synthesis and summary of the Lotka-Volterra models of population inter actions; and H. G. Andrewartha & L. C. Birch The distribution and abundance of animals (Chicago & London).
The Lotka-Volterra models, the development of which actually stemmed from the early work of W. R. Thompson, F.R.S., on host-parasite interaction in insects, were mathematical constructs which demonstrated, among other things, that two species will fluctuate in numbers, or fail to coexist, if they influence one another in specified ways; even though all physical conditions remain constant. As Chitty says, some biologists leapt into this field greatly impressed by the precision and elegance of the Volterra outlook without always realizing the big jumps involved in passing from the pure deductive world of the mathematician to the immensley complex real world of fluctuations in animal numbers. The importance of the Volterra models was that they were clearly consistent with the belief that certain types of population change are related to biotic processes and not necessarily to changes in the physical environment. As we have seen, Lack, highly impressed by the success of the Volterra models in entomology and equally impressed by the work of Moreau on clutch-size in African birds, set out to see how far such theories could be of use in the interpretation of the facts of distribution of bird populations from the point of view of the natural selectionist. He thus became a leading expo nent of the 'density-dependent' school. Andrewartha and Birch on the other hand reacted against what they considered a misuse of mathematical models and the resulting mental attitudes, even to the point of seeming to deny the value of the simple, ideally isolated system as a first step in creating order out of chaos. They tended indeed to argue that biologists should start with relations which can be shown to have biological meaning and only then attempt to express them in completely general mathematical terms. So these authors came to be regarded as the champions of 'density-independent' factors (such as the action of cold spells or other climatic fluctuations) as against 'densitydependent' factors (such as the attacks of parasites on their hosts) which will destroy a greater proportion of the hosts if the density is high than if it is low. As Chitty remarks, 'Lack also cautioned his readers against the misuse of mathematics' but criticizes him on the grounds that he did not make it clear 278 Biographical Memoirs that similar caution must be used in the application of any deductive argument to facts observed in nature.
Lack was a supporter of the density-dependent school in that, according to him, only three main factors can regulate natural populations-namely disease, predators or parasites and food shortage. He argued that numbers cannot, as a rule, be regulated by the action of physical factors. His book brings together and collates with great skill, a wonderfully varied series of examples from the observation of birds and other animals in the wild. It is also admirably and persuasively written and beautifully produced. Lack in fact summarizes his conclusions as follows:
'If an animal is introduced to a new and favourable area, it at first increases rapidly, but it is soon checked, and thereafter its numbers, like those of other animals, fluctuate between limits that are extremely restricted compared with what is theoretically possible. It follows that natural populations are in some way regulated, and that the controlling factors act more severely when numbers are high than when they are low. Except in a few cyclic species, the fluctuations are irregular, suggesting that the control is complex.
The reproductive rate of each species, evolved through natural selection, is that which normally results in the greatest number of young surviving to independence. In birds and mammals the limit is set because, in families above a certain size, fewer young survive, the death-rate being higher when the food is shared between more young.
'Birds and other animals have so high a death-rate that their average age in the wild is far lower than the age to which they are capable of surviving. The high death-rate is the inevitable consequence of high fecundity, since in a stable population the death-rate balances the birth-rate. (The view that the reproductive rate of each species is adapted to its mortality is mistaken.)
'Summarizing, reproductive rates are a product of natural selection and are as efficient as possible. They may vary somewhat with population density, but the main density-dependent control of numbers probably comes through variations in the death-rate. The critical mortality factors are food shortage, predation and disease, one of which may be paramount, though they often act together. ' Perhaps the main virtues of Lack's book are three: (1) He drew together a vast amount of literature which was previously generally unknown or dis regarded. (2) He made population ecologists aware of the need to put their ideas in a context of natural selection. Lack himself never undertook experimental work. Indeed he rejected most examples of experimental work on the ground that the animals had been kept under artificial conditions, not at that time realizing that both field observation and experimental study are essential. (3) But though restricting himself to the observation of nature in the wild, he did, in the end, stimulate a great deal of experimental work through his theory about the significance of clutch-size. So although his views and his results took a long time to spread and influence other workers, the fact that there are now people doing field experiments and that it is now widely believed among such workers that natural selection must be brought into any theory about the regulation of animal numbers is very largely due to the influence of David Lack.
In 1962 V. C. Wynne-Edwards produced a remarkable book entitled Animal dispersion in relation to social behaviour (Edinburgh). There, as in David Lack's books, an enormous amount of interesting and significant information was collected, summarized and digested. The main conclusions were: (1) That territorial behaviour and other types of social competition had evolved as a means for limiting numbers (as for instance by group selection) rather than for some reason benefiting the individual. (2) It was concluded that numbers tend to reach an optimum level at which the animals may eat a lot of food but do not over-utilize it so much as to hinder its recovery. It is implied that the animals continually assess the food and gauge their own numbers in relation to it by epideictic displays. (Examples are gathering in big flocks with much loud calling and many other kinds of social behaviour which often seem very mysterious.) (3) Wynne-Edwards also concluded that in order to reach this optimum level one would have to assume the 'altruistic' behaviour of indivi duals, such as the voluntary dropping out of the contest for status so as not to over-utilize the food supply, and concomitantly damage the long-term chances for survival of the group. (4) This assumption carries with it the necessity of believing that the needs of the group must often override those of the individual and that, consequently, group selection of features benefiting the group must be widespread.
Wynne-Edwards's book ran counter to David's conclusion in many ways. Thus Lack (1934) thought that birds compete for food itself and that sub ordinates would die of starvation. Wynne-Edwards however argues that birds compete for the social status which allows the dominant ones an undisputed share of food, rather than for the food itself. From this it follows that sub ordinates often die amidst plenty of food. Again Wynne-Edwards agreed with Tinbergen that territorial behaviour limits numbers whereas Lack originally thought that it merely spaces out individuals whose numbers have already been limited by starvation. At that time there was no very good evidence either way; but Lack in his 1969 paper ('Population changes in the land birds of a small island') agreed that territorial behaviour does, in some cases, limit numbers; e.g. he found that studies of population changes on the island of Skokholm in Pembrokeshire, where a census of breeding birds has been taken annually since 1938, show that territorial behaviour probably sets the ceiling to the numbers of some species but not others. Thus he found it effective in controlling the numbers of the oystercatcher (Haematopus ostralegus) and the raven ( C orvuscorax) but not of some others such as the lapwing ( vanellus), the skylark ( Alaudaarvensis) and wheatear ( oenanthe). Lack reacted to Wynne-Edwards' book by himself producing another sub stantial book Population studies of birds (1966) . This has the same obvious merits as the 1954 book; it is wide-ranging, large, comprehensive, readable and beautifully produced. Yet in some ways it is an anticlimax. True there is a lot of new work reported in great detail, though it is work that was already 280 Biographical Memoirs easily available to the student. There are also many more examples of the kind used in the first book, set forth to support the same conclusions. These examples, though interesting and impressive, are of the same kind and of the same degree of relevance as those in the first. I think the main trouble with the book is that it is really basically polemical, concentrating too exclusively on answers to the points raised by Wynne-Edwards and, where the evidence is equivocal, showing sometimes a perhaps unjustifiable bias towards inter pretations which would favour his own particular thesis. In other words the book adds a great deal of evidence of the same kind supporting an a priori idea but not testing it more rigorously. Moreover Lack shows himself as still strongly opposed to the concept of breeding density being determined by territorial behaviour. Since he is so strongly committed to the density-dependent theory as the cause of the relative stability of most bird populations the only explanation he has for the removal of the surplus is starvation; though in fact there seems to be very little evidence for this. Wynne-Edwards on the other hand argues that since birds are so seldom found starving and do not always breed flat out, some other method of population control must be operative. But Lack's 1966 book itself has a climax which is very far from an anticlimax. This is an appendix of 30 closely printed pages entitled 'The theoretical contro versies concerning animal populations'. It contains long and closely argued sections on density-dependence and its critics (especially Andrewartha and Birch) and on animal dispersion (principally Wynne-Edwards). This appendix is a masterpiece of cogent and critical reasoning. It marshalls the facts, and the lacunae between the facts, expertly and fairly; and where it fails to carry conviction it is because the evidence available is still lacking in depth and strength. The trouble here is due to the enormous labour and the great length of time required to achieve results from field observation alone. Even the monumental studies of Lack and his pupils on the great tits of Marley Wood cannot provide all the answers required; and it was partly recognition of this fact that led to a gradual change-over from field observation to field experiment. It is perhaps a pity that this giant appendix was not published separately in a suitable scientific journal.
It will be obvious, from what has been said above, that the clue to the solu tion of the dispute depends upon a much better understanding of 'group selection' and the possible genetical models for it than we yet have. This is primarily a genetical question and it would not be possible, and if it were possible would be out of place, for me to attempt to go into this here. All we can say is that although there is strong opposition coming from geneticists to the idea of group selection there are many who would now agree that there do exist certain circumstances where the theory is a plausible one. These circumstances include selection amongst close relatives, usually discussed under the term 'kin selection' and originally put forward by J. B. S. Haldane, and followed up by Maynard-Smith and Lewontin. The concept of group selection can indeed be used in a broader sense than this and can probably be effective in the case of very small and nearly isolated populations with the help of genetic drift. It seems, however, that a much wider use of the concept is required before it can be regarded as providing a general solution of the problems involved in this controversy. But many naturalists, ecologists and etholo gists may well feel that the overall evidence for some such effect is so strong that they cannot accept the present consensus of genetical opinion as final. Lack himself says (1966, p. 303 ) that 'the existence of a theoretical argument against group selection, however strong, may not convince naturalists, who may, not unjustifiably, consider that if new facts necessitate a seemingly unsound theory, then a satisfactory basis for it will eventually be found'.
In this connexion one cannot help thinking of the reluctance among geolo gists to accept the evidence for continental drift. For decades the biologists had been saying that the only way to account for the facts of animal distribu tion as we find them is to assume that either there existed in the past numerous land bridges, for which there is little or no geological evidence, or that the continents must have drifted. In the end the biologists were found to be right in that the geologists came round to the second alternative.
Last century there was a similar controversy between the geologists and the physicists. The former, basing their arguments on stratigraphical and palaeontological evidence, demanded an age for the earth expressed in hundreds of millions of years. The physicists, in the person of Lord Kelvin, stated that because of the rate of cooling of the planet, 100 million was the utmost value that could be envisaged. Then with the discovery of radioactivity the physi cists' estimate abruptly rose from 100 M to 3000 M. The geologists in effect said, 'We knew there was a catch somewhere!' (See Pantin, C. F. A. The rela tions between the sciences, Cambridge University Press 1968.) It is too early yet to say whether the present controversy between animal ecologists and geneticists will ever be resolved in a manner similar to either of these historical examples.
Lack's 1966 book did have good results in that it ultimately gave further ammunition to those arguing for a more experimental approach; and in that it showed how many problems were still puzzling and unresolved, it acted as a stimulus to further research. But one cannot help feeling that if he had not been so concerned over this confrontation during the years 1962-66 David might have done more useful work. I think he did not really like controversy yet tended to over-react to it. He was in fact an individualist whose greatest delight was to be working in the field by himself or later with his own family and the more he was deflected from that goal the less contented he was. 
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Thus the type of nesting dispersion is related to the nesting site, the type of young and the feeding habits. Again clutch-size is larger in nidifugous than in nidicolous species and larger in inshore than offshore feeders; whereas the latter have longer incubation and fledgling periods and start breeding later in life than the others. Again he links clutch-size, if adapted to the number of young that can be fed, as also influenced by growth rate, and discusses this with particular references to the petrels and the boobies (gannets) (Procellariformes and Sulidae). In short, a number of significant relationships, which were not then fully realized, were pointed out. Subsequently Lack extended the kind of analysis employed upon sea birds to a number of different types of land birds and drew the whole subject together in his 1968 book.
In 1971 he published Ecological isolation in birds. One might say that this was the final expression of his change of view, referred to above in discussing the differences between the Galapagos paper and the Galapagos book, accord ing to which he emphasized the viewpoint that it is ecological isolation which is, so to speak, the driving force, linked of course with geographical isolation, which leads to behavioural and structural diversity.
In 1942 Mayr had put forward the view that new species of birds arise solely from geographical isolation and in the same year Huxley had postulated that big size differences between congeneric species of birds are a means of ecological isolation. Lack in effect combines these views and postulates that, given two well marked subspecies with sufficient genetic differences not to interbreed freely, they can persist in the same area only if they also differ sufficiently in ecology for one not to eliminate the other through competition. Their ecological differences might be small when they first meet, but since those individuals with such differences will tend to survive better than those which lack them, they will be intensified by natural selection until the two species no longer compete effectively for essential resources. This, Lack argues, explains the otherwise puzzling point that though closely related species of birds arise only through geographical isolation, they often occupy separate habitats. Having formulated this idea in Darwin's f i n c h e s , he tests it for British pass and shows that it also holds in these more normal groups of birds, as well as in all the closely related pairs of species on islands that had been cited by Mayr as evidence for the origin of a new species through two successive inva sions of the same mainland stock.
There is a great deal more, both of valuable theorizing and suggestive fact in the book, which pin-points innumerable promising topics for further investi gation by ornithologists the world over. From the point of view of basic evolution theory, however, the book would have been of greater value had it not been confined to birds.
In the mid 1940s Lack became interested in the family Apodidae (swifts). These birds, including the most completely aerial bird species in existence, were at that time, and indeed still are, relatively little studied-chiefly because of the difficulty of observing them at their nests. David points out that when he started this work the fullest account of the habits of the swift ( apus) 284 was contained in the letters written in 1774 and 1781 to the Hon. Daines Barrington by Gilbert White and first published in 1789 in The natural history of Selborne as letters XXI, XXII and LII. Lack's book of 1956 Swifts in a tower though primarily for the general reader is a remarkable achievement in presenting a great deal of new information in simple language which is a delight to read. It is in its way as good as the Life of the r o b i n , and one can hardly give a bird book for the general reader higher praise than that. It primarily recounts the beautiful studies, made with his wife Elizabeth, on the colony of swifts in the tower of the Oxford University Museum, climbing ladders high up inside the almost steeple-like tower to observe the birds and their young through glass panels let into the back of the nests; these panels were also little doors through which they took the young to be weighed day by day during their growth. Among many other interesting points Lack was the first to make clear that swifts will on occasion spend the whole night in the air and to confirm that copulation takes place on the wing.
Any consideration of David Lack's character would be misleading unless it included his religious beliefs. In his boyhood, at home and throughout his schooldays, he had been an agnostic; and this continued throughout his period at the University. He describes his first terms in Cambridge as a spring awaken ing after the winter of a public school. It is clear that his parents had been wise in choosing Magdalene College for him, a choice which had been based on the fact that it was small, with an intake of only 60 undergraduates per year. This spring flowering had nothing to do with zoology, nor indeed with science, but, as he warmly recognizes, was greatly stimulated and guided by four dons who, living in college, gave unstintingly of their hospitality and all that they valued most: incidentally a clear recognition of the great value to college life of having a fair proportion of resident celibate dons-a state of affairs which has become ever more unusual in recent years. The man to whom David owed most in this respect was Francis Turner, Pepys Librarian and College Organist. At that time in Magdalene twice weekly attendance at College chapel was still compulsory and though he was still an agnostic, through Turner David became a choral exhibitioner and also sang in madrigals in college concerts. This seems to have been the beginning of his enjoyment of music and poetry. I suspect that from this time his agnostic views, though probably never dogmatic or rigid, began to weaken; since he was far too honest a person to have put up with the chapel services in order to have the advantages of a choral exhibition. Be this as it may, it was not until nearly ten years later (1948) that he was converted to Christian beliefs (partly through Dartington friends) and he did not become confirmed in the Anglican Church until 1951, two years after his marriage to Elizabeth Silva. From his confirmation until the end of his life he remained a staunch and devoted Anglican, never swerving from what he believed to be the essential Anglican position. The depth and security of this anchor of belief were time and again demonstrated to his friends in his family life; but never more convincingly than in his last days when, vigorously Biographical Memoirs writing his last book, sensing that he had only a few weeks to live, he was full of gratitude and happiness-never expressing for a moment either complaint or distress at the ending of his career while still at the height of his powers.
The year 1957 saw the publication of a book which was an entirely new departure for him, Evolutionary theory and Christian belief: the unresolved conflict. I discussed this extensively with him since I am one of a considerable number of biologists who are convinced that religion and science (especially biology) can and must be brought together in one harmonious scheme of thought. David on the other hand somehow seemed able to embrace simul taneously both evolutionary theory and a conservative and somewhat limiting interpretation of what he regarded as orthodox Christianity. His book received a good deal of critical comment and a number of unfavourable reviews. This was to be expected because it went against the tendency of the time in that it accepted a continuing conflict as seemingly inevitable. David appreciated his rather lonely position in this field and submitted the manuscript to no less than nine friends, covering between them the whole gamut of belief and dis belief on these matters. I think the book in its final form cannot have com mended itself to many of these nine; but there is no doubt that the work served a valuable function in clearing the air and bringing what some feel to be basic differences into broad daylight.
The major differences between us seemed to centre round the question whether the origin or emergence of entirely new qualities in evolution and in ontogeny must be regarded as by gradual change or entirely discrete steps. He, for instance, regarded the step from no-consciousness to consciousness as an absolute one whereas I adopted the emergent view which perhaps has never been more succinctly expressed than by Whitehead in his last book Modes of thought (1956, page 38) where he says: 'The difference between animals and men is in one sense only a difference of degree, but the extent of the degree makes all the difference. The Rubicon has been crossed.' David ceased to publish on these topics after the early 1960s.
Considering his great eminence as an ornithologist it is remarkable that Lack was never, apart from a short term as Vice-President, deeply involved in the activities of the British Ornithologists Union, either as President, Secretary or Editor of Ibis. He was similarly not involved, until very late, in the rapidly growing concern for conservation.
David Lack was always completely single-minded about his research, and had a tremendous power of concentration on whatever he was doing. This became even more evident once he had launched the E.G.I. on its new course, and he seemed to feel that almost any committee work, whether for the Royal Society or the B.O.U., was, if not a waste of time, difficult for him to justify to his own conscience. In fairness to him, it must be said that at a critical point in such affairs, grave family illness, a threat the worst outcome of which was mercifully in the end avoided, became a great anxiety and handicap.
Another difficulty to which he himself refers was the need for nine or ten hours' sleep every night if he was to work effectively. This meant that one hesitated to ring him up after about 8 p.m., which could be very tiresome. Such little matters combined to increase the unfortunate impression of unapproachability which many, who did not know him well, received. As his family grew, more and more of his spare energies became absorbed in them; in Who's who he recorded his sole recreation as 'home help'. As a distinguished foreign visitor, working for a year at the Institute, put it, 'David takes paternity very seriously'.
In a sense this is fair comment: he could be very serious and solemn. But his attitude must be seen against his childhood experiences. He clearly suffered as a small boy from being left to a succession of nannies and felt hurt that his parents were distant people who had no time for him. Then there was the recurrent stress as the attachment to one mother-figure after another was broken. Moreover, before he went to Gresham's, his year at his first boarding preparatory school, with its frequent beatings, made him vow (at the age of 13!) that when he grew up he would become a kind schoolmaster-a vow which strangely enough as we have seen he was able to keep. Also I think that these early experiences gave him an equally strong urge to be a good father to his own children. One can be grateful that he lived to have the joy of seeing his family grow into young people of much achievement and great promise for the future. So he could know that he had certainly made vicarious amends for his own childhood experiences.
The Edward Grey Institute was his creation and flourished greatly under his rule to secure a worldwide reputation. If he had a fault there it was that some people felt him to be too restrictive in the lines of work which he allowed and sometimes too repressive of views other than his own. Yet one can find others who express the directly contrary view. And there is no doubt that he often transmitted to his students a rigour of approach and developed in them a critical faculty which was of the utmost value. But while he was sometimes unduly solemn and perhaps sometimes repressive it would be a great injustice not to reveal another side to his character. This emerged in full at the annual student conferences in bird biology for students and school leavers which were of great educational value and led to many budding young naturalists and zoologists taking up biology, and particularly ornithology, as a career. At these conferences he could be completely relaxed.
Such gatherings revealed that he also had a great sense of fun. The following anecdote by Sir Alister Hardy gives a delightful instance of this. 'When I retired in 1963 he marked the occasion by reading in my honour at his annual bird conference a spoof paper entitled "An undiscovered species of swift" . I should explain that I had been working on the aerial plankton, the popula tions of small insects carried up to heights of 1000 metres by convection currents. I now quote his paper: "The abundant aeroplankton must surely support a predator and it is my privilege to announce that this is Hardy's swift ( Apusdurus) which takes over from the common swift (A. apus above 1000 metres." And so he proceeded with a most amusing account of this imaginary bird. The joke paper was subsequently published (to my astonish ment!) in Bird Notes 30, 258-260, and some people actually took it seriously 286 Biographical Memoirs so that it subsequently gave rise to questions being sent in about this species to the B.B.C.'s "Nature Parliament" !' Perhaps even more delightful was a 'paper' published in Bird , the Journal of the R.S.P.B., vol. 28 (1958) . It is entitled 'A vision of Rome, 1960 (a contribution rejected by the Ibis whose demise it foretells)' by Cassandra Lark. It is a lampoon on bird watchers and is based upon the alleged fact that at the International Ornithological Congress at Helsinski Britain was represented by five ornithologists and a hundred bird-watchers. (Ornithologist= one who attends lectures illustrated by graphs. Bird-watcher = one who slips away from such lectures to add new species to his life-list.) It foretells that the B.O.U. and all branches of ornithology will soon be extinct and the Inter national Ornithological Congress will become the International B.W. Congress and will in future be held with the Olympic Games, commencing with the next session in Rome. He describes the different national bird-watching teams marching round the stadium to appropriate ornithological music before leaving for the day's competition as to which will score the greatest number of species sightings before sunset. The different national characteristics are slyly ridi culed and famous ornithologists guyed and then as the accounts of the day proceed the humour gets ever more hilarious-to end in an utterly zany denoue ment, worthy of Groucho Marx. Finally I am very greatly indebted to Professor Dennis Chitty of the Uni versity of British Columbia, Vancouver, for much helpful information, partic ularly on the ecological side; and to David's widow, Mrs Elizabeth Lack, for assistance over various details.
The photograph is by Eric Hosking, F.R.P.S.
